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(57) ABSTRACT

A mobile phone and a method for outputting a kernel debug-
ging message are provided. The mobile phone comprises an
audio jack, a level converter, an audio chip, a multiplexer and
a central process unit (CPU). The level converter converts a
voltage level of the first kernel debugging message to output
a second kernel debugging message. The multiplexer com-
prises an output port, a first input port and a second input port.
The output port is connected to the audio jack. The first input
port is connected to the level converter. The second input port
is connected to the audio chip. After receiving a debugging
message output command, the CPU controls the output port
to be electrically connected to the first input port to output the
second kernel debugging message to the audio jack according
to the debugging message output command.

12 Claims, 2 Drawing Sheets
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MOBILE PHONE AND METHOD FOR
OUTPUTTING KERNEL MESSAGE

This application claims the benefit of Taiwan application
Serial No. 103101317, filed Jan. 14, 2014, the subject matter
of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates in general to an electronic device, and
more particularly to a mobile phone and a method for output-
ting a kernel debugging message.

2. Description of the Related Art

Along with the development in mobile phone technologies,
the mobile phone is directed towards diversified functions.
The more functions a mobile phone has, the more items need
to be tested by the mobile phone. Particularly, it is very
important for the production personnel to obtain a debugging
message from the kernel space. At the time when the assem-
bly of mobile phone is completed, the serial console might
have been removed, making the operator unable to obtain the
debugging message from the kernel space.

SUMMARY OF THE INVENTION

The invention is directed to a mobile phone and a method
for outputting a kernel debugging message.

According to one embodiment of the present invention, a
mobile phone is provided. The mobile phone comprises an
audio jack, a level converter, an audio chip, a multiplexer and
a central process unit (CPU). The level converter converts a
voltage level of the first kernel debugging message to output
a second kernel debugging message. The multiplexer com-
prises an output port, a first input port and a second input port.
The output port is connected to the audio jack. The first input
port is connected to the level converter. The second input port
is connected to the audio chip. After receiving a debugging
message output command, the CPU controls the output port
to be electrically connected to the first input port to output the
second kernel debugging message to the audio jack according
to the debugging message output command.

According to another embodiment of the present invention,
a method for outputting a kernel debugging message is pro-
vided. The method for outputting a kernel debugging mes-
sage comprises following steps. A voltage level of the first
kernel debugging message is converted to output a second
kernel debugging message to the first input port of the mul-
tiplexer. Whether a debugging message output command is
received is determined. After the debugging message output
command is received, the output port of the multiplexer is
electrically connected to the first input port to output the
second kernel debugging message to the audio jack according
to the debugging message output command.

The above and other aspects of the invention will become
better understood with regard to the following detailed
description of the preferred but non-limiting embodiment (s).
The following description is made with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a schematic diagram of a mobile phone according
to an embodiment of the disclosure.

FIG. 2 is a schematic diagram of a kernel space, a commu-
nication interface and a user space according to an embodi-
ment of the disclosure.
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FIG. 3 is a method for outputting a kernel debugging mes-
sage according to an embodiment of the disclosure.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, aschematic diagram of a mobile phone
according to an embodiment of the disclosure is shown. The
mobile phone 1 comprises an audio jack 11, a level converter
12, an audio chip 13, a multiplexer 14 and a central process
unit (CPU) 15. The level converter 12 converts a voltage level
of kernel debugging message KDM1 to output a kernel
debugging message KDM2. The voltage level of the kernel
debugging message KDM1 is between O0V~3.7V, and the
voltage level of the kernel debugging message KDM2 is
between —12V~12V. The kernel debugging message KDM1
can be obtained from the kernel space through a serial driver
executed by the CPU 15.

The multiplexer 14 comprises an input port D0, an input
port D1 and an output port OUT. The output port OUT is
connected to the audio jack 11. The input port D1 is connected
to the level converter 12. The input port D2 is connected to the
audio chip 13. The CPU 15 selectively and electrically con-
nects the input port D0 or the input port D1 to the output port
OUT according to the user-inputted debugging message out-
put command or the audio output command. After receiving a
debugging message output command, the CPU 15 controls
the output port OUT to be electrically connected to the input
port DO to output a kernel debugging message KMD2 to the
audio jack 11 according to the debugging message output
command. Conversely, after receiving an audio output com-
mand, the CPU 15 controls the output port OUT to be elec-
trically connected to the input port D1 to electrically connect
the audio chip 13 to the audio jack 11 according to the audio
output command. The debugging message output command
can be realized by a programming code such as: echo
0>switchGpio, and the audio output command can be real-
ized by a programming code such as: echo 1>switchGpio.

The CPU 15 further comprises a general purpose /O pin
GPIO. Through the general purpose /O pin GPIO, the CPU
15 controls the output port OUT to be electrically connected
to the input port DO to output a kernel debugging message
KDM2 to the audio jack 11. Or, through the general purpose
1/0 pin GPIO, the CPU 15 controls the output port OUT to be
electrically connected to the input port D1.

Refer to FIG. 1 and FIG. 2 at the same time. FIG. 2 is a
schematic diagram of a kernel space, a communication inter-
face and a user space according to an embodiment of the
disclosure. It should be noted that the user-inputted debug-
ging message output command controls the general purpose
1/0 pin GPIO to output a first logic level, and the audio output
command controls the general purpose 1/O pin GPIO to out-
put a second logic level. When the general purpose 1/O pin
GPIO outputs the first logic level, the output port OUT of the
multiplexer 14 is electrically connected to the input port DO0.
When the general purpose /O pin GPIO outputs the second
logic level, the output port OUT of the multiplexer 14 is
electrically connected to the input port D1. The first logic
level is such as logic level 1, and the second logic level is such
as logic level 0. In the present embodiment, the second logic
level is exemplarily larger than the first logic level. In other
embodiments, the first logic level can be larger than the sec-
ond logic level.

For the user-inputted debugging message output command
and the audio output command to be associated with the
general purpose /O pin GPIO, the CPU 15 can output device
or driver information to the user space 23 from the kernel
space 21 or perform setting on the device and driver by using



US 9,288,296 B2

3

a Sysfs virtual file system. Thus, all operations done to the
Sysfs virtual file system by the kernel space 21 will be
reflected in the user space 23. Conversely, all operations done
to the Sysfs virtual file system by the user space 23 will also
be reflected in the kernel space 21.

Firstly, the CPU 15 registers an attribute array switch_attrs
in the kernel space 21, wherein the attribute array switch_attrs
comprises a call function switch_Gpio associated with the
general purpose I/O pin GPIO. The attribute array switch_at-
trs can be realized by a programming code such as:

#define SWITCH_GPIO 10
static ssize_t switch_Gpio(struct device *dev, struct device_attribute *attr,
const char *buf, size_t count)
{

struct mxt_data *data=dev_get_drvdata(dev);

int re=0;

if (strnemp(buf, <07, 1) == 0) {

gpio_set_value(SWITCH_GPIO, 0);

} else{

gpio_set_value(SWITCH_GPIO, 1);
return O;

static struct attribute * switch_attrs[ ]={
&dev_attr_ switchGpio.attr,
NULL
H
static const struct attribute_group switch_attr_group={
.attrs=switch_attrs,

>

Next, the CPU 15 registers a communication interface 22
associated with call function switch_Gpio, wherein the com-
munication interface 22 communicates the call function
switch_Gpio in the kernel space 21 with the debugging mes-
sage output command or the audio output command in the
user space 23. By using the communication interface 22, the
CPU 15 can transmit the debugging message output com-
mand or the audio output command in the user space 23 to the
kernel space 21. The registration with the communication
interface 22 by the CPU 15 can be realized by a programming
code such as:
static DEVICE_ATTR(switchGpio,
switch_Gpio);

Refer to FIG. 1 and FIG. 3 at the same time. FIG. 3 is a
method for outputting a kernel debugging message according
to an embodiment of the disclosure. Firstly, the method
begins at step 301, the level converter 12 converts a voltage
level of kernel debugging message KDM1 to output a kernel
debugging message KDM2 to the input port D0. Next, the
method proceeds to step 302, the CPU 15 determines whether
a debugging message output command or an audio output
command is received. If it is determined that the CPU 15
received the debugging message output command, then the
method proceeds to step 303. In step 303, the CPU 15 controls
the output port OUT of the multiplexer 14 to be electrically
connected to the input port DO according to the debugging
message output command to output a kernel debugging mes-
sage KDM2 to the audio jack 11.

If it is determined that the CPU 15 received the audio
output command, then the method proceeds to step 304. In
step 304, the CPU 15 controls the output port OUT to be
electrically connected to the input port D1 to electrically
connect the audio chip 13 to the audio jack 11 according to the
audio output command. Thus, the mobile phone can obtain a
kernel debugging message from the kernel space by using the
audio jack 11, and convenience in the research and develop-
ment of the industries can be largely increased.

S_IWUSR, NULL,
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While the invention has been described by way of example
and in terms of the preferred embodiment (s), it is to be
understood that the invention is not limited thereto. On the
contrary, it is intended to cover various modifications and
similar arrangements and procedures, and the scope of the
appended claims therefore should be accorded the broadest
interpretation so as to encompass all such modifications and
similar arrangements and procedures.

What is claimed is:

1. A mobile phone, comprising:

an audio jack;

a level converter for converting a voltage level of a first
kernel debugging message to output a second kernel
debugging message;

an audio chip;

a multiplexer, comprising:
an output port for connecting the audio jack;

a first input port for connecting the level converter;
a second input port for connecting the audio chip; and

a central processing unit (CPU), wherein after receiving a
debugging message output command, the CPU controls
the output port to be electrically connected to the first
input port to output the second kernel debugging mes-
sage to the audio jack according to the debugging mes-
sage output command.

2. The mobile phone according to claim 1, wherein after
receiving an audio output command, the CPU controls the
output port to be electrically connected to a second input port
of the multiplexer according to the audio output command to
electrically connect an audio chip to the audio jack.

3. The mobile phone according to claim 2, wherein the
CPU comprises a general purpose 1/O pin via which the CPU
controls the output port to be electrically connected to the first
input port to output the second kernel debugging message to
the audio jack.

4. The mobile phone according to claim 3, wherein the
CPU registers an attribute array in a kernel space, the attribute
array comprises a call function associated with the general
purpose I/O pin, the CPU registers a communication interface
associated with the call function, the communication inter-
face communicates the call function in the kernel space with
the debugging message output command or the audio output
command in a user space.

5. The mobile phone according to claim 4, wherein the
debugging message output command controls the general
purpose 1/O pin to output a first logic level, and the audio
output command controls the general purpose /O pin to
output a second logic level which is larger than the first logic
level.

6. The mobile phone according to claim 4, wherein the
debugging message output command controls the general
purpose 1/O pin to output a first logic level, and the audio
output command controls the general purpose /O pin to
output a second logic level which is larger than the second
logic level.

7. A method for outputting a kernel debugging message,
comprising:

converting a voltage level of a first kernel debugging mes-
sage to output a second kernel debugging message to a
first input port of a multiplexer;

determining whether a debugging message output com-
mand is received; and

controlling an output port of the multiplexer to be electri-
cally connected to the first input port according to the
debugging message output command to output a second
kernel debugging message to an audio jack after the
debugging message output command is received.
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8. The method for outputting a kernel debugging message
according to claim 7, further comprising:

receiving an audio output command; and

controlling the output port to be electrically connected to a

second input port of the multiplexer according to the
audio output command to electrically connect an audio
chip to the audio jack after the audio output command is
received.

9. The method for outputting a kernel debugging message
according to claim 8, wherein in the control step, a general
purpose /O pin of a CPU controls the output port to be
electrically connected to the first input port to output the
second kernel debugging message to the audio jack.

10. The method for outputting a kernel debugging message
according to claim 9, wherein the CPU registers an attribute
array in a kernel space, the attribute array comprises a call
function associated with the general purpose /O pin, the CPU
registers a communication interface associated with the call
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function, and the communication interface communicates the
call function in the kernel space with the debugging message
output command or the audio output command in a user
space.

11. The method for outputting a kernel debugging message
according to claim 10, wherein the debugging message output
command controls the general purpose I/O pin to output a first
logic level, and the audio output command controls the gen-
eral purpose /O pin to output a second logic level, which is
larger than the first logic level.

12. The method for outputting a kernel debugging message
according to claim 10, wherein the debugging message output
command controls the general purpose I/O pin to output a first
logic level, and the audio output command controls the gen-
eral purpose /O pin to output a second logic level, which is
larger than the second logic level.
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